Identification of CYP2C9 as a human liver microsomal linoleic acid epoxygenase.
Leukotoxin (9,10-epoxy-12-octadecanoate) and isoleukotoxin (12, 13-epoxy-9-octadecenoate) are monoepoxides of linoleic acid, synthesized by a cytochrome P450 monooxygenase and possibly by an oxidative burst of inflammatory cells. Recent experiments in this laboratory have indicated that the toxicity of leukotoxin and isoleukotoxin is not due to these epoxides, but to the 9,10- and 12, 13-diol metabolites. Leukotoxin and isoleukotoxin are metabolized primarily by the soluble epoxide hydrolase to form leukotoxin diol. Investigations with recombinant cytochrome P450 enzymes have demonstrated that leukotoxin and isoleukotoxin can be formed by these enzymes. This study used a combination of experimental approaches to identify the major cytochrome P450 enzyme in human liver involved in linoleic acid epoxidation. The kinetic paramenters were determined; the K(m) of linoleic acid epoxidation by pooled human liver microsomes was 170 microM and the V(max) was 58 pmol/mg/min. Correlation analysis was performed using individual samples of human liver microsomes, and the best correlation of linoleic acid epoxidation activity was with tolbutamide hydroxylase activity, CYP2C9. Recombinant CYP2C9 was the most active in linoleic acid epoxygenation, and antibody and chemical inhibition also indicated the importance of CYP2C9. This enzyme, therefore, may serve as a therapeutic target in the treatment of inflammation in order to reduce the amount of circulating leukotoxin/isoleukotoxin and their related diols.